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1 
The present invention relates fo new piperidine 
compounds and the acid addition salis thereof, 
as well as fo methods for their production. 
More particularly the invention relates to a 
new method for the manufacture of compounds, 5 
which in the form of the free base, can be repre- 
sented by the following formula: 
CH CeH5 
/ \ / 10 
CH CE--CE 
In the above ormula l stands or a lower alkyl 
radical, such as methyl, ethyl, propyl, sopropyl, 
butyl, isobutyl, tertiary butyl, pentyl, and the like. 
The intermedLttes formed in the synthess are 
also embraced withn the invention and can çe 20 
represented in the orm of the ïree base by the 
general ormula: 
CH 
c \z 25 
 (B) 
in which i has the saine meaning alread¥ as- 30 
signed thereto and Z stands for 
=CH--C(OH) (C6H)  
or 35 
-CC(C6H) 2 
The free bases (A) and (B) readily form acid 
addition salts vith both organic and inorganic 
acids, as for example, hydrochloric, hydrobromic, 40 
phosphoric, sulfuric, tartaric, acetic, oxalic acids, 
and the like. The compounds are useful for 
pharmaceutical purposes, more particularly, as 
spasmolytics. 
According fo the process of the present inven- 45 
tion, a 1.alkyl-3-benzoyl-piperidine or 1-alkyl- 
piperidine-3-carboxylic aid ester (I) is reacted 
with a phenyl magnesium halide such as phenyl 
magnesium bromide, iodide or chloride, or with 
phenyl lithium (II) fo form a 1-alkyl-3-(«-hY- 50 

OFFICE 

2 
droxy-benzohydryl) -piperidine (III), which is de- 
hydrated fo obtain a 1.alkyl-3-benzohydrylidene- 
piperidine (IV), and the latter compound hydro- 
genated fo produce a 1-alkyl-3-benzohydryl- 
piperidine (A). 
The new synthesis can be illustrated schemai- 
cally as follows: 
CH2 
C \CH--C O--Ri -}- X--C6H 
R 
CH C CH 
o \cH-L-oH -H,o 
\N/ 
CH CeH 
/ \CH--C 
CH 
l in the above ïormule hs the saxne meaning 
as alredy ssigned thereto, l represents a lower 
lkoxy or aralkoxy ,group, such as methoxy, eth- 
oxy, propyloxy, benzyloxy, or a phenyl radical; 
and X stnds or lithium or gHalogen. 
The proportion o compounds (I) and (II) 
my be varied, but if s preïerred fo employ one 
mol o the phenyl lithium or phenyl magnesium 
hlide fo one mol oï the 1-alkyl-3-benzoyl-pperi- 
dine. When the I-Ikyl-pperidine-carboxylic 
acid eser is employed, one mol o the latter is 
used fo t le,st two mols oï the phenyl lithium 
or phenyl magnesium halide. 
The complex which is ormed by the reaction 
(I) ÷(II)-(III) is redily hydrolyzed wth water, 
or preïerbly wth n cid, such as hydrochloric 
acid, te produce the tertiry alcohol, 
(«-hydroxy-benzohydryl)-piperidine. The com- 
peund my be iso1ted as the ïree bse or the 
acid addition sali. 
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The dehydration of compound (III) can be 
carried out by means of any suitable dehydrating 
agent, such as potassium hydrogen sulfate, or .% 
concentrated aqueous solution of an acid like 
hydrobromic acid, hydrochloric acid, sulfuric acid, 
and the like. The resulting l-alkyl-S-benzohy- 
drylidene-piperidine is obtined in the form of 
the corresponding acid addition salis. By treat- 
ing the acid addition salis with alkaline agenks, 
such as sodium hydroxide, ammonium hydroxide, 
potassium carbonate, and the like, they are read- 
ily converted into the free base. 
l-lydrogenation of the 1-alkyl-S-benzohydryli- 
dene-piperidine is preferably carried out in the 
presence of a hydrogenation catalyst. Catalysts, 
such as platinum oxide and palladium on char- 
coal, have been round fo be most suitable. The 
hydrogenation may be carried out in an inert 
solvent, such as methanol or ethanol. W.e have 
round if advantgeous fo hydrogenateunder pres- 
sure since the duration of the hydrogenation is 
thus shortened. Any suitable pressure may. be 
employed, as for example, from 1 fo 200 atmos- 
pheres. 
The l-alkyl-piperidine-S-carboxylic acid esters 
(I), employed as a sarting, material can  ]se pre- 
paled from a nicotiniC, acidester-bytreating the 
latter With aralkyl toluene-su]fonate to produce 
the corresponding quaternary N-a]ky]-S-carbox- 
y]ic acid ester-pyridinium su]fonate, and hen 
hydrogenating this compound. During the hy- 
drogenation toluenesu]fonic acid is split off. The 
procedure is i]lustrated by the manufacture of 
1-ethy]-S-carbethoxy-piperidine, as fo]lows: 

1-etkyl-3-carbethoxy-piperidine 

924 grains of ethyl-p-toluenesulfonate and 700 
grams of ethyl nicotinate were mixed and stirred 
on a steam bath. When the infernal tempera- 
ture reached 95-100 ° C. a spontaneous reaction 
oceurred and the internal temperature rose fo 
185 ° C. The reaction mixture was stirred and 
heated slightly for 1.5 hours until the tempera- 
ture remained ai 90 ° C. A liter of alcohol was 
then added to rhin the reaction mixture. The 
quaternary sali formed is a water soluble, thick 
glass which was hydrogenated as follows fo form 
1-ethyl-3-carbethoxy-piperidine. 
The quaternary sali was dissolved in four liters 
of ethanol and 65 grains of laney nickel were 
added. The mixture was hydrogenated ai 1,000 
pounds per square inch and 85-90 ° C. The ab- 
sorption of hydrogen was over in an hour and 
the alcohol solution was ffltered from the catalyst 
and_ cQnce.ntrated to dryness. The residue was 
dissolved in ice-waer, and made alkalin.e to phe- 
.noIphthaIein with sodium hydroxide. The solu- 
tion was saturated w]th sodium chloride and the 
base which separated was extracted with ether. 
The ether solution was dried, concentrated to 
dryness and fractionated. The 1-ethyl-3-car- 
t)ethoxy-piperidine thus obtained boiled ai 63-65 ° 
C. 3-4 mn1.; nD24=1.4510 The oxalate was pre- 
pared by treating the oxalic acid. Recrystallized 
frein ethyl acetate, the oxa]ate salt obtained 
melted ai 105-107 ° C. 
The 1-alkyl-o-benzoy.l-l-!mpemdmes" . " " " ean be ob- 
tined from the 1-alkyl-pipericline-3-carboxylic 
acid! esters by trasforming the latter to the free 
acid hydroch]oride, converting the acid hydro- 
ehloride into the corresponding acid chloride 
hFdrochloride, and reacting the latter irthe pres- 
ence of aluminum chloride with benzene. The 
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procedure is illustrated by the manufacture of 
1-methyl-3-benzoyl-piperidine, as follows: 
1-methyl-3-benzoyl-piperidine 
5 72 grams of the hydrochloride of N-methyl- 
nipecotic acid were mixed with 500 cc. of dry ben- 
zene and 120 cc. of thionylchloride. The sali was 
partly soluble but the main portion remained sus- 
pended. A halî liter of chloroform was added 
10 and the mixture refluxed for 4 hours. The reac- 
tion mixture was then concentrated fo dryness 
and-scrubbed-with dry ether. The insoluble salt 
was flltered and washed with dry ether and dried 
in vacuo over concentrated sulfuric acid and 
15 pQtassium hydroxide pellets. There was obtained 
the hydrochloride of the acid chloride of 1- 
met,hyl-nipecotic acid. 
Abou 20 grains of the hydrochloride of 1- 
methyl-nipecotic .acid chloride thus obtained 
20 were suspended in 500 cc. thiophene îree dry ben- 
zene with stirrig. 20 grams of powdered alumi- 
hum ch]oride were added in small portions. The 
reaction mixture was heated cautiously and a vig- 
orous reaction set in at 50-60 ° C. The reaction 
25 was kept at this temperature until all the alumi- 
nnm chloride was added in a period of 20-25min- 
utes., Upon completion of the addition the,reac, 
tion mixture was refluxed for. 3-4 hours. At the 
end of this rime the eolution of HC1. gas almost 
30 ceased: The flash was cooled and. the-reaction 
mass was poured onto cracked ice. The.mixture 
was extracted with. ether wet with 6. 1V hydzo, 
chloric acid. The organic layer was discarded. 
The aqueous layer was basifled with 6 N sodium 
35 hydroxide and extracted with a mixture of ether 
and benzene, washed neutral, and dried. The 
benzene solution, was concertrated to dryness and 
the residue was fractionated to yield 1-methyl-3- 
benzoyl-piperidine as a yellow off boiling at 
40 120°/1 mm.; nD1.5400. The off was insoluble 
in: ecess carbonate, or.alkati but formect a gummy 
hydr0chloride, A Portion- was cenverted, to. the 
picrate (M. P 188°÷189  C.) and recrysallized 
from ethyl, atcohol. 
In. a similar manner starting from N-ethyl- 
45 nipecotic ac{d there can. b obtained- 1-ethy!-3- 
benzoyl-piperidine. N-ethyl-nipece.tic aci- hy« 
drochloride can be obtained by saponifying 1- 
ethyl-3-carbethoxy-piperidine with sodium hy- 
droxide, and treating the base with hydrochloric 
50 acid. The compound mers ai 171-173 ° C. 
The following examples will smwe fo illustrate 
the invention. 
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EXAMPLE 1 

1-ethyl-3- (a-hydroxy-benzohydryD -piperidinv 

To phenyl lithium prepared in- the well-known 
manner from 147 grams of bromo-benzene .and 
60 13.1 grams lithium wire in ether, 55.5 grams of 
1-ethyl-3-carbethoxy-piperidine as the free base 
in ether (1:1) were added ai 0 ° fo -5 ° C. The 
solution was stirred at room temperature for 30 
minutes and finally refluxed for two hours. The 
65 color of the solution changed from white to tan 
to purple ir the course of the reaction. The 
l:eaction mixture was left fo stand for 16 hours, 
after which the lithium complex formed as 
hydro]yzed with concentrated hydrochlorie acid 
70 and ice. The ether solution was discarded and 
the aqueous lFer was cooled with ice and raade 
alkaline (pli----10) xith 20 per cent NaOH. A 
sotid bae separated. The base was dissolved in 
ether, the ether solution washed with ater, dried 
75 for 16 hours, filtered and. concentrated fo dryness. 



A small portion of the resultant solid báse was 
recrystallized from n-hexane te yield a. colorless 
crystalline product melting at 99-101 ° C. The 
remaining bulk of the base was dissolved in ether 
and converted te the hydrochloride with HC1 gas. 5 
The resultant salt was recrystallized from acetone 
plus methanol te yield a ,colorless crystalline 
product which melted at 209-211 ° C. The prod- 
uct was the desired hydrochloride of 1-ethyl-3- 
(-hydroxy-benzohydryl)-piperidine. The hy- 10 
drochloride is Soluble te 1 per cent in water at 
5-10 ° C. 
The 1 - ethyl - 3 - (« - hydroxy - benzohydryD - 
piperidine can be prepared, in the same manner 
as described above by substituting phenyl mag- 15 
nesium bromide for the phenyl lithium. 
Te prepare the phosphate salt, the crysalline 
1 - ethyl - 3 - ( - hydroxybenzohydryl) - piperi- 
dine base was dissolved in dry acetone and 1.1 
moles of phosphoric acid (85 per cent phosphoric 20 
acid) in dry acetone were added slowly with 
stirring. The phosphate crystallized instantly 
and was filtered off. It was then washed with 
cold acetone and ether. The sait melted at 128- 
132 ° C. after previous sintering, and analysis 25 
showed it te contain one molecule of water of 
crystallization. The phosphate salt is soluble te 
15 per cent in water at 5-10 ° C. 
When the salt was recrystallized frein dioxane, 
the solvent of crystallization was changed and a 30 
colorless crystalline product consisting of large 
prisms was obtained ana]yzing for one molecule 
of dioxane of crystallization. The salt obtained 
melts at 170-174 ° C. after sintering at 162 ° C. 
Prepared in a similar mare]er as above, except 35 
that tartaric acid is substituted for phosphoric 
acid, a water-soluble tartrate of 1-ethyl-3-(a- 
hydroxybenzohydryl)-piperidine was obtained 
which was recrystallized from ethyl acetate te 
yield a fine crystalline powder, melting at 85-88 ° 40 
C. 
EXAIVIPLE 2 
1-ethyl-3-benzohyffxylcene'iperiàine 45 
hyclrochlorge 
13 grains of 1-ethyl-3-(a-hydroxy-benzohy- 
dryl)-piperidine base were dissolved in 100 cc. 
of 40 per cent HBr and 60 cc. of glacial acetic 
acid and the resultant solution was heated £or 50 
three hours at reflux temperature. The solution 
was cooled and made basic with 6 N NaOH. The 
crude base obtained was converted te the hydro- 
chloride in dry ether with I-ICI gas. Recrysta:l- 55 
lized from acetone 1-ethyl-3-benzohydrylidene- 
piperidine hydrochloride was obtained as colorless 
crystals, melting at 190-193 ° C. 
EXAMPLE 3 60 
1-e$hyl-3-1enzohyàryl-pperiàine hyàrochloride 
1.2 grams of 1-ethyl-3-benzohydrylidene-piper- 
idine hydrochloride were dissolved in 100 cc. ethyl 65 
alcohol and 100 mg. of platinum oxide added. 
The mixture was hydrogenated af 50 pounds per 
square inch pressure at room temperature untl 
the absorption ceased. The reaction mixture was 
filtered frein the catalyst and concentrated te 70 
dryness and the crystalline residue was recrystal- 
lized from acetone plus methanol te yield color- 
less crystals melting af 194-195 ° C. On treating 
the salt with sodium hydroxide, the ffee base 
was obtained. 75 

EXAMPLE 4 
1-methyl-3- (-hyclroxy-l¢nzo.kydryl)  " 
pipriàinv .. 
Phenyl lithium was prepared from 8.grains_ 
bromobenzene and 0.5 grain lithium wire in the 
usual manner. 5:6 grams of 1-methyl-3-benzoyl- 
piperidine in ether were added at 5-10 ° C. The 
reaction mixture was stirred at room temperature 
and flnally refluxed for 2-3 hours. The flask was 
then cooled and the.reaction mixture was lecom- 
posed cautiously with ice water» thereby ferre-. 
ing 1-methyl-3- (a-hydroxy-benzohydryl) -piper- 
idine base which remains in the ether solution. 
The ether solution was dried and HC1 gas in- 
jected. The crude hydrochloride that was_ob- 
tained was recrystallized twice from acetone- 
methanol te yield colorless crystals of 1-methyl- 
3-(a-hydroxy - benzohydryl) - piperidine hydro- 
chloride melting af 230-231 ° C. The base was 
obtained by treating the salt with sodium hy- 
droxlde. 
The 1-methyl-3- (a-hydroxy-benzohydryl) -pi- 
peridine can. be prepared in the saine manner by 
substituting phenyl magnesium bromide for the 
phenyl lithium. 
EXAIV;_PLE 5 
Precra$ieq o/1-me$yl-3-1enzohydryliffvne- 
pipriàine hydrochIo¢fe 
3 grains of 1-methyl-3-(a-hydroxy-benzohy- 
dryl)-piperidine base were mixed with an equal 
weight of freshly fused KHSO« and heated up te 
200 ° C. in vacuo until fusion and dehydration 
took place. The salt was dissolved in water, ruade 
basic with 6 N NaOH, and the base that separated 
was extracted with ether. The ether solution was 
dried and flltered, and dry HC1 gas was intro- 
duced te precipitate the hydrochloride of the 
dehydrated base. The 1-methyl-3-benzohydryl- 
idene-piperidine hydrochloride thus obtained 
melted at 243-245 ° C. after recrystallization frein 
acetone-ether. 
EXAlYIPLE 6 
Prep,ara$ion ri ÆmeSkyt-3-beqzohygryI- 
ppercline 
750 mg. of the benzohydrylidene hydrochloride 
obtained in Example 5 were dissolved in 50 cc. 
of absolute alcohol and 50 mg. platinum oxide was 
added, and the reaction mixture was hydrogen- 
ated at 50 pounds per square inch pressure at 
room temperature for 1.5 hours. The 'hydrogen 
absorption was complete in 20-30 minutes. The 
reaction mixture was flltered frein the ¢atalyst 
and the solvent was removed via vacuum distilla- 
tion. The crude hydrochloride was recrystallized 
frein acetone-ether and there was obtained in 
quantitative yield colorless crystals of 1-methyl- 
3-benzohydryl-piperidine hydrochloride, melting 
at 240-242 ° C. On treating the salt with sodium 
hydroxide, the free base was obtained. 
We claire: 
Certain subject matter disclosed but net 
claimed in this application is disclosed and 
claimed in out divisional application Serial No. 
253,452, filed October 26, 1951. 
L A compound of the group consisting of 
1 - alkyl - 3 - (a - hydroxy - benzohydryl) - piper- 
idine and the acid addition salts thereof. 
2. An acid addition salt of 1-alkyl-3-(a-hy- 
droxy-benzohydryl) -piperidine. 
3. An acid addition sali of 1-ethyl-3-(a-hy- 
droxy-benzohydryl) -piperidine. 



4. 1 - ehyl - 3 - .(«. 3n!roxy - benzohydryl)- 
ieridine h0sha. 
5. 1 - hyl- 3 - (« - hydoxy - behydryl)- 
piperidine rtra. 
di¢. hcloi. 
 B.ERG. 
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